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1
ICE MAKING SYSTEM

TECHNICAL FIELD

The present invention relates to an ice making system, and
more particularly, to an ice making system for a refrigerator
capable of facilitating detachment of an ice bank that stores
ice pieces, capable of preventing the ice pieces stored in the
ice bank from pouring when detaching the ice bank, and
capable of enhancing a spatial utilization degree of a freezing
chamber where ice pieces are made.

BACKGROUND ART

Generally, a refrigerator serves to freshly store food items
such as meat, fish, vegetable, fruits, and beverages. This
refrigerator includes a refrigerator body having a freezing
chamber, a refrigerating chamber, a vegetable chamber, etc.,
and doors mounted to one side of the refrigerator body for
opening and closing the freezing chamber and the refrigerat-
ing chamber.

The refrigerator body includes a refrigeration cycle appa-
ratus composed of a compressor, a condenser, a capillary
tube, an evaporator, etc., a blower for forcibly flowing cool air
formed by the evaporator, a circulation passage for guiding
the cool air formed by the evaporator to be introduced into the
evaporator via the freezing chamber and the refrigerating
chamber, etc.

Once a temperature of the freezing chamber or the refrig-
erating chamber is more than a preset temperature, the refrig-
erating cycle apparatus starts to operate. As a result, the
evaporator starts to form cool air, and the cool air formed by
the evaporator circulates through the freezing chamber and
the refrigerating chamber by the blower.

While the cool air circulates through the freezing chamber
and the refrigerating chamber, the freezing chamber, the
refrigerating chamber, and the vegetable chamber inside the
refrigerating chamber maintain a preset temperature, respec-
tively.

The refrigerator may be classified into various types
according to a cool air circulation method, positions of the
freezing chamber and the refrigerating chamber, a configura-
tion of the evaporator, etc.

For instance, there are a refrigerator in which a freezing
chamber is positioned above a refrigerating chamber, a refrig-
erator in which a freezing chamber and a refrigerating cham-
ber are positioned side by side, a refrigerator in which a
freezing chamber is positioned below a refrigerating cham-
ber, etc.

The refrigerator is provided with various functions so as to
meet a user’s demands, and to enhance a user’s convenience.

The refrigerator is equipped with an ice making system for
making ice pieces.

The ice making system continuously makes ice pieces in
the refrigerator, and includes an ice bank for storing ice pieces
made in the refrigerator. A user may use the ice pieces by
directly drawing out of the ice bank, or through a dispenser
disposed on an outer surface of a refrigerator door.

The ice making system has been disclosed in U.S. Pat. No.
6,425,259 B2, and FIGS. 1 to 3 partially show the drawings of
the U.S. Patent.

According to the U.S. Pat. No. 6,425,259 B2, an icemaker
10 for making ice pieces is mounted to a refrigerator body 20
s0 as to be disposed in a freezing chamber. And, an ice bank
30 for storing ice pieces made by the icemaker 10 is coupled
to an inner side of a refrigerator door 40 so as to be detachable
in a vertical direction.
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An ice crusher assembly 50 for crushing ice pieces is
provided in the ice bank 30. And, a driving motor 60 for
driving the ice crushing assembly 50, and a driving shaft 61
are vertically coupled to the refrigerator door 40. The ice
crusher assembly 50 includes an ice crushing shaft 51, and a
plurality of ice crushing cutters 52 coupled to the ice crushing
shaft 51. The ice crushing shaft 51 of the ice crusher assembly
50 is coupled to the ice bank 30 so as to be positioned in a
vertical direction.

Theice bank 30 is mounted to the refrigerator door 40, such
that a coupling part of the ice crushing shaft 51 is detachable
from a coupling part of the driving shaft 61 in a vertical
direction.

A dispenser 70 for dispensing crushed ice pieces stored in
the ice bank 30 is provided on an outer surface of the refrig-
erator door 40.

Unexplained reference numerals 80 and 81 denote cou-
pling parts for coupling the ice bank to the refrigerator door in
a vertical direction.

However, the conventional system has the following sys-
tems.

Firstly, since the ice bank 30 is detachably mounted to the
refrigerator door 40 in a vertical direction, a user has a diffi-
culty in detaching the ice bank 30 from the refrigerator door
40. That is, the user has to align the coupling part of the ice
crushing shaft 51 disposed on a lower surface of the ice bank
30, with the coupling part of the driving shaft 61 mounted to
the refrigerator door 40. Furthermore, when the user has to lift
up or lower the ice bank 30 in a vertical direction for detach-
able mounting, ice pieces stored in the ice bank 30 may be
discharged out of the ice bank 30. The ice bank 30 is mounted
to the refrigerator door 40 in a state that a rear surface of the
ice bank 30 comes in contact with an inner wall of the refrig-
erator door 40. This may cause the ice bank 30 to be inclined
by a predetermined angle when being mounted to the refrig-
erator door 40.

Besides, since the icemaker 10 is mounted to the refrigera-
tor body 20 to be disposed in a freezing chamber, the freezing
chamber is provided with a small space. This may degrade a
spatial utilization degree of the freezing chamber.

DISCLOSURE OF THE INVENTION

Therefore, it is an object of the present invention to provide
an ice making system for a refrigerator capable of facilitating
detachment of an ice bank that stores ice pieces, capable of
preventing the ice pieces stored in the ice bank from pouring
when detaching the ice bank, and capable of enhancing a
spatial utilization degree of a freezing chamber where ice
pieces are made.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described herein, there is provided an ice making
system for a refrigerator, comprising: a base member; an
icemaker mounted to the base member for making ice pieces;
a driving unit mounted to a rear surface of the base member so
that a motor shaft thereof can be in a horizontal state; an ice
bank horizontally inserted into the base member in a detach-
able manner, for storing the ice pieces made by the icemaker;
a detachable mounting unit for detachably mounting the ice
bank to the base member; and an ice crusher assembly pro-
vided at the ice bank so as to be connected to or separated
from the driving unit, for crushing the ice pieces.

The ice making system according to the present invention
has the following advantages.

Firstly, the ice bank can be easily coupled to or separated
from the base member by being pushed into the base member
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for coupling in a horizontal direction, and by being pulled out
of the base member for separation in a horizontal direction.

Secondly, since the ice bank is horizontally coupled to or
separated from the base member, ice pieces stored in a storage
space of the ice bank are prevented from being discharged out
of the ice bank. If the ice bank is inclined when being sepa-
rated from the base member, the ice pieces stored in the ice
bank may be discharged out of the ice bank.

Thirdly, processes for fixing or releasing the ice bank
to/from the base member are simplified. For fixation, the ice
bank has only to be pushed in a sliding manner, thus to be
locked to be fixed to pressing members of the detachable
mounting unit. However, in order to release the fixed state of
the ice bank to the base member, the pressing members of the
detachable mounting unit are vertically pressed.

Fourthly, since the base member and the ice bank are
mounted to the refrigerator door, a freezing chamber has a
large space where ice pieces are made. This may enhance a
spatial utilization degree of the freezing chamber.

Fifthly, first and second insertion-support portions pro-
vided on a rear surface of the ice bank are engaged with first
and second supporting portions of the base member, thereby
stably coupling the ice bank to the base member.

Sixthly, since a front surface of the ice bank is formed of a
semi-transparent material, a user can check the amount ofice
pieces stored in the storage space of the ice bank with his or
her naked eyes. This may enhance the user’s convenience.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing an ice making system in
accordance with the conventional art;

FIG. 2 is a perspective view showing an ice bank of the ice
making system of FIG. 1;

FIG. 3 is a perspective view showing a coupling part to
which the ice bank is coupled;

FIG. 4 is a perspective view showing an ice making system
according to a first embodiment of the present invention;

FIG. 5 is a side view showing a mounted state of the ice
making system according to a first embodiment of the present
invention;

FIG. 6 is a perspective view showing a base member of the
ice making system according to a first embodiment of the
present invention;

FIG. 7 is a perspective view showing an ice bank of the ice
making system according to a first embodiment of the present
invention;

FIG. 81s a side view showing a detachable mounting unit of
the ice making system according to a first embodiment of the
present invention;

FIG. 9 is a planar view showing an ice crusher assembly of
the ice making system according to a first embodiment of the
present invention;

FIG. 10 is a frontal view showing a first connection unit of
the ice making system according to a first embodiment of the
present invention;

FIG. 11 is a frontal view showing a second connection unit
of the ice making system according to a first embodiment of
the present invention;

FIGS. 12 and 13 are planar and frontal views showing a
mode conversion assembly of the ice making system accord-
ing to a first embodiment of the present invention; and

FIG. 14 is an exploded perspective view showing the ice
bank of the ice making system according to the present inven-
tion.
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4
MODES FOR CARRYING OUT THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

Hereinafter, an ice making system for a refrigerator
according to the present invention will be explained in more
detail with reference to the attached drawings.

FIG. 4 is a perspective view showing an ice making system
according to a first embodiment of the present invention.

Referring to FIG. 4, the ice making system for a refrigera-
tor comprises a base member 100 having a predetermined
shape, an icemaker 200 mounted to the base member 100 for
making ice pieces, and an ice bank 300 coupled to the base
member 100 so as to be slidable in a horizontal direction.

Preferably, the icemaker 200 is disposed above the base
member 100, and the ice bank 300 is disposed below the
icemaker 200. As shown in FIG. 5, the base member 100 is
mounted to an inner surface of a refrigerator door 90. The
base member 100 may be mounted to a refrigerator body 20
s0 as to be disposed in a freezing chamber.

The ice bank 300 may be coupled to the base member 100
so as to be slidable in a horizontal direction in various man-
ners, and one example thereof will be explained hereinafter.

Referring to FIG. 6, the base member 100 includes a ver-
tical base portion 110 formed to have a predetermined area; a
horizontal base portion 120 curvedly extending from a lower
portion of the vertical base portion 110, and having a dis-
charge opening 121 penetratingly formed therein, and a
motor mounting portion 130 disposed at one side of a rear
surface of the vertical base portion 110.

At the horizontal base portion 120, provided is a first sup-
porting portion 122 for supporting the ice bank 300 by insert-
ing the ice bank 300 into the base member 100 in a horizontal
direction. The first supporting portion 122 is implemented as
a guiding groove formed on an upper surface of the horizontal
base portion 120 with a predetermined width and depth. And,
stepped surfaces 123 are formed at both sides of the guiding
groove. When the ice bank 300 is coupled to the base member
100, a lower portion of the ice bank 300 is partially inserted
into the first supporting portion 122 in a sliding manner.

At the vertical base portion 110, provided is a second
supporting portion for supporting the ice bank 300 by insert-
ing the ice bank 300 into the base member 100 in a horizontal
direction. The second supporting portion is composed of a left
supporting portion 140 formed on a front surface of the hori-
zontal base portion 120, and a right supporting portion 150
spacing from the left supporting portion 140.

The left supporting portion 140 is composed of a first
protrusion 142 protruding from the vertical base portion 110
in a hexahedron shape and having a supporting surface 141 on
an upper surface thereof, and a second protrusion 144 pro-
truding from the supporting surface 141 of the first protrusion
142 with a step and having a supporting surface 143 on an
upper surface thereof. The first protrusion 142 and the second
protrusion 144 are formed to have stepped portions in a ver-
tical direction.

The right supporting portion 150 is composed of a first
protrusion 151 protruding from the vertical base portion 110
in ahexahedron shape, and a second protrusion 152 extending
from the first protrusion 151 in a hexahedron shape. More
concretely, the first protrusion 151 and the second protrusion
152 are protruding from the vertical base portion 110 in a
horizontal direction. And, the first protrusion 151 has an area
larger than that of the second protrusion 152.
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Based on a front surface of the vertical base portion 110,
the first protrusion 142 of the left supporting portion 140 has
a height higher than that of the second protrusion 152 of the
right supporting portion 150. And, the first protrusion 151 of
the right supporting portion 150 has a height lower than that
of the second protrusion 152 of the right supporting portion
150.

An inner side surface 145 of the first protrusion 142 of the
left supporting portion 140 is disposed to face an inner side
surface 153 of the first protrusion 151 of the right supporting
portion 150. A distance between the inner side surface 145 of
the first protrusion 142 of the left supporting portion 140 and
the inner side surface 153 of the first protrusion 151 of the
right supporting portion 150 is less than a width of the first
supporting portion 122 of the horizontal base portion 120.
And, the inner side surface 145 of the first protrusion 142 of
the left supporting portion 140, and the inner side surface 153
of'the first protrusion 151 of the right supporting portion 150
are disposed inside the first supporting portion 122 of the
horizontal base portion 120, i.e., inside the guiding groove,
respectively.

The inner side surface 154 of the second protrusion 152 of
the right supporting portion 150, facing the inner side surface
145 of the first protrusion 142 of the left supporting portion
140 is disposed outside the first supporting portion 122 of the
horizontal base portion 120, i.e., outside the guiding groove,
respectively.

Preferably, a supporting protrusion 160 for preventing
inclination of the ice bank 300 is extending from an upper
portion of the vertical base portion 110 with a predetermined
thickness and length.

Preferably, the icemaker 200 is mounted to an upper por-
tion of the vertical base portion 110, and is mounted above the
supporting protrusion 160.

The icemaker 200 has been well-known to those skilled in
the art in various forms, and its detailed description will be
omitted.

A driving unit 400 is mounted to a motor mounting portion
130 of the base member 100.

The driving unit 400 includes a motor 410 for generating a
rotational force, and a first connection unit 420 connected to
or separated from an ice crusher assembly. The ice crusher
assembly is coupled to a motor shaft 411 of the motor 410
thus to be mounted in the ice bank 300, and serves to crush ice
pieces. The first connection unit 420 may be implemented as
a clutch, etc.

The motor shaft 411 is disposed in a horizontal direction,
and is penetratingly inserted into the vertical base portion 110
of the base member 100. The first connection unit 420 is
coupled to the end of the motor shaft 411 so as to be posi-
tioned on a front surface of the vertical base portion 110.

As shown in FIG. 7, the ice bank 300 is coupled to the first
supporting portion 122 and the second supporting portion of
the base member 100 so as to be slidable in a horizontal
direction. The ice bank 300 is provided with a storage space
for storing ice pieces therein, and is provided with, on a rear
surface thereof, coupling parts to be coupled to the first and
second supporting portions of the base member 100 in a
sliding manner.

The ice bank 300 is formed such that lower portions of both
sides of a rear surface thereof are concaved with a multi-step.
More concretely, the left lower portion of the ice bank 300 is
concaved with two-step, and the right lower portion thereof is
concaved with two-step. Here, based on the rear surface of the
ice bank 300, the left concaved portion by one step has a depth
shallower than that of the right concaved portion by one step.
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The right and left concaved portions of the rear surface of
the ice bank 300 serve to form a first insertion-support portion
310 supported by being inserted into the first supporting
portion 122 of the horizontal base portion 120, and a second
insertion-support portion 320 supported by being inserted
into the second supporting portion of the horizontal base
portion 120.

The first insertion-support portion 310 includes stepped
protrusions 311 formed at both sides of the rear surface of the
ice bank 300 with steps from lower ends of the concaved
portions by one step; and lower surfaces 312 of the stepped
protrusions 311. The concaved portion by one step serves as
a protruding surface by the concaved portion by two steps.

The second insertion-support portion 320 includes a
stepped protrusion 321 relatively protruding as both sides of
the rear surface of the ice bank 300 are respectively concaved
by one step; and a right concaved portion by one step 322
formed as both sides of the ice bank 300 are respectively
concaved by one step. The stepped protrusion 321 of the
second insertion-support portion 320 has a rear surface that is
the most protruding among rear surfaces of the ice bank.

When the ice bank 300 is coupled to the base member 100,
the first insertion-support portion 310 and the second inser-
tion-support portion 320 of the ice bank 300 are inserted into
the first supporting portion 122 and the second supporting
portion of the base member 100 in a sliding manner.

Once the ice bank 300 is inserted into the base member
100, the stepped protrusion 321 of the second insertion-sup-
port portion 320 is disposed between the inner side surface
145 of the first protrusion 142 of the left supporting portion
140, and the inner side surface 153 of the first protrusion 151
of'the right supporting portion 150. And, both side surfaces of
the stepped protrusion 321 come in contact with the inner side
surfaces 145 and 153 of the first protrusions of the left and
right supporting portions 140 and 150, respectively. The right
concaved portion by one step 322 comes in contact with a
front surface of the first protrusion 142 of the left supporting
portion 140. An upper horizontal surface 323 of the right
concaved portion by one step 322 comes in contact with the
supporting surface 141 of the first protrusion 142 of the left
supporting portion 140. And, the left concaved portion by one
step 322 comes in contact with a front surface of the first
protrusion 151 of the right supporting portion 150.

The stepped protrusion 311 of the first insertion-support
portion 310 is disposed in the guiding groove, the first sup-
porting portion 122 of the horizontal base portion 120. Both
side surfaces of the stepped protrusion 311 come in contact
with both side surfaces of the guiding groove, respectively,
thus to be supported. And, a lower surface of the stepped
protrusion 311 comes in contact with a lower surface of the
guiding groove thus to be supported.

A rear surface hole 330 having a predetermined depth and
a circular shape is formed on a rear surface of the ice bank
300, and a discharge opening (A) is formed on a bottom
surface of the ice bank 300. When the ice bank 300 is inserted
into the base member 100, the rear surface hole 330 is dis-
posed to be concentric with the motor shaft 411. At the same
time, the discharge opening (A) of the ice bank 300 becomes
consistent with the discharge opening 121 ofthe base member
100.

An interference prevention groove 303 for preventing
interference between the ice bank 300 and the icemaker 200
is provided at an upper portion on a rear surface of the ice
bank 300.

Cut portions 304 cut in a predetermined shape are formed
at both edges on the rear surface of the ice bank 300. The cut
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portions 304 serve as holes into which a user’s fingers are
inserted when coupling the ice bank 300 to the base member
100.

Atthe ice bank 300, or at both the ice bank 300 and the base
member 100, formed is a detachable mounting unit 500 for
coupling the ice bank 300 to the base member 100 when the
ice bank 300 is inserted into the base member 100, or for
releasing the fixed state of the ice bank 300 to the base
member 100.

Preferably, the detachable mounting unit 500 is pressed by
auser’s hand in a vertical direction to fix the ice bank 300 to
the base member 100, and the fixed state ofice bank 300 to the
base member 100 is released as the user releases the pressed
state of the detachable mounting unit 500.

As shown in FIG. 8, the detachable mounting unit 500
includes pressing members 510 coupled to the base member
100 so as to be movable in a vertical direction, an elastic
member 520 for elastically supporting the pressing members
510, and hooks 305 disposed at the ice bank 300 and locked
by one side of the pressing members 510.

The pressing members 510 include a guide portion 511
having a predetermined length, and a button portion 512
protruding from a side of one end of the guide portion 511.
The button portion 512 is protruding in the same direction as
the length direction of the guide portion 511, and is provided
with an insertion hole 513 therein.

Preferably, the elastic member 520 is implemented as a
compression coil spring.

Preferably, the detachable mounting unit 500 is disposed at
both sides of the base member 100 and the ice bank 300,
respectively.

Preferably, one pressing member 510 is coupled to the
second protrusion 152 of the right supporting portion 150 of
the base member 100, and another pressing member 510 is
coupled to the second protrusion 144 of the left supporting
portion 140 of the base member 100.

A first through hole is formed on an upper surface of the
second protrusion 152 of the right supporting portion 150,
and a second through hole is formed at the right stepped
surface 123 of the horizontal base portion 120. The button
portion 512 of the pressing members 510 is inserted into the
second through hole to be protruded out. The end of the guide
portion 511 is inserted into the first through hole to be pro-
truded out. The elastic member 520 is inserted into the inser-
tion hole 513 of the button portion 512 of the pressing mem-
bers 510, and the elastic member 520 is supported by a
supporting member 530 coupled to a lower surface of the base
member 100. And, the pressing members 510 are supported
by an elastic force of the elastic member 520.

A first through hole is formed on the supporting surface
143 of the second protrusion 144 of the left supporting portion
140, and a second through hole is formed at the left stepped
surface 123 of the horizontal base portion 120. The button
portion 512 of another pressing member 510 is inserted into
the second through hole to be protruded out. The end of the
guide portion 511 is inserted into the first through hole to be
protruded out. The elastic member 520 is inserted into the
insertion hole 513 of the button portion 512 of the pressing
members 510, and the elastic member 520 is supported by the
supporting member 530 coupled to a lower surface of the base
member 100. And, the pressing members 510 are supported
by an elastic force of the elastic member 520.

Preferably, grooves 514 are formed at both side surfaces of
the guide portion 511 of the pressing members 510, and a
guide protrusion 101 to be inserted into the grove is formed at
one side of the base member 100. Preferably, when the press-
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8

ing members 510 are moved in a vertical direction, the guide
protrusion 101 guides the motion of the pressing members
510.

Hooks 305 are protruding from both sides of the ice bank
300 with a predetermined shape, and are locked by the end of
the guide portion 511 of the pressing members 510. The two
hooks 305 are disposed to be locked by each end of the guide
portions 511 of the pressing members 510 coupled to the base
member 100.

The hooks 305 of the ice bank 300 may be implemented as
protrusions protruded to be locked by the end of the guide
portion 511, or may be implemented as grooves.

When the ice bank 300 is coupled to the base member 100
by sliding in a horizontal direction, the hooks 305 disposed at
both sides of the ice bank 300 press, in a pushing manner, each
end of the guide portions 511 of the pressing members 510
protruding from both sides of the base member 100. Accord-
ingly, the hooks 305 are locked by each end of the guide
portions 511 of the pressing members 510. Since the pressing
members 510 are supported by the elastic member 520, they
are pushed in a vertical direction thus to be immediately
moved to the original positions

In order to detach the ice bank 300 from the base member
100, the button portion 512 of the pressing members 510 is
downwardly pressed. As the pressing members 510 are down-
wardly moved, the hooks 305 of the ice bank 300 locked by
each end of the guide portions 511 of the pressing members
510 are released. At this moment, the ice bank 300 is detached
from the base member 100 in a horizontal direction. When the
pressed state of the button portion 512 is released, the press-
ing members 510 are upwardly moved by an elastic force of
the elastic member 520 thus to return to the original positions.

An ice crusher assembly for crushing ice pieces is provided
at the ice bank 300.

Referring to FIG. 9, the ice crusher assembly includes a
rotation shaft 610 rotatably inserted into a lower portion of the
ice bank 300, a transfer unit 620 mounted to one side of the
rotation shaft 610 for transferring ice pieces, an ice crushing
unit 630 mounted to the rotation shaft 610 with a predeter-
mined gap from the transfer unit 620 for crushing ice pieces,
and a second connection unit 640 coupled to the end of the
rotation shaft 610 and connected to or separated from the first
connection unit 420 of the driving unit 400.

The transfer unit 620 includes a screw 621 formed in a
spiral shape and transferring ice pieces by being rotated, and
a fixing unit 622 for fixing the screw 621 to the rotation shaft
610.

The ice crushing unit 630 includes a fixed cutter 631, a
plurality of rotatable cutters 632, and spacers 633 disposed
between the fixed cutter 631 and the rotatable cutters 632.

A lower portion of the ice bank 300 is divided into two
spaces by a partition wall (E). One space is a storage space
(C1) for storing ice pieces, and another space is an ice crush-
ing space (C2) for crushing ice pieces. A discharge opening
(not shown) is provided at the bottom of the ice crushing
space (C2). At the partition wall (E), formed is a transfer hole
(el)) through which the ice pieces inside the storage space
(C1) are transferred to the ice crushing space (C2). At one side
of' the transfer hole (el), formed is a shaft supporting groove
(e2) for supporting the rotation shaft 610.

The rotation shaft 610 is penetratingly coupled to the ice
bank 300 in a horizontal direction. Here, one end of the
rotation shaft 610 is rotatably supported by a rotation sup-
porting portion 301 formed on a front surface of the storage
space (C1) of the ice bank 300, and is supported by the shaft
supporting groove (e2) of the partition wall (E). And, another
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end of the rotation shaft 610 is penetratingly formed at a rear
surface of the ice bank 300, and is provided with the second
connection unit 640.

The second connection unit coupled to the end of the rota-
tion shaft 610 is connected to the first connection unit of the
driving unit when the ice bank 300 is inserted into the base
member 100.

Referring to FIG. 10, the first connection unit 420 includes
a connection body 421 having hook portions 4215 curvedly
extending from both ends of a coupling body portion 421a
coupled to the end of the motor shaft 411 of the driving unit
400, and a fixing member 422 for fixing the connection body
421 to the motor shaft 411. Here, each end of the hook
portions 4215 is formed in a triangular shape.

Referring to FIG. 11, the second connection unit 640
includes a cylindrical body 641 having two hook protrusions
6415 protruding from an inner wall of a cylindrical body
portion 641aq in a triangular shape, and a fixing member 642
for fixing the cylindrical body 641 to the rotation shaft 610.

When the first connection unit 420 is to be coupled to the
second connection unit 640 in a horizontal direction, the hook
portions 4215 of the first connection unit 420 are locked by
the hook protrusions 6415 of the second connection unit 640.
On the contrary, when the first connection unit 420 is to be
separated from the second connection unit 640, the second
connection unit 640 has only to be separated from the first
connection unit420 in a horizontal direction. As side surfaces
of the hook portions 4215 are locked by side surfaces of the
hook protrusions 6415 thus to be rotated, the rotation force of
the first connection unit 420 is transmitted to the second
connection unit 640.

As the rotation force generated from the driving unit 400 is
transmitted to the second connection unit 640 via the first
connection unit 420, the rotation shaft 610 of the ice crusher
assembly is rotated. As the rotation shaft 610 is rotated, ice
pieces stored in the storage space (C1) of the ice bank 300 are
crushed by the ice crushing unit 630 while being transferred
to the ice crushing space (C2) by the transfer unit 620.

The transfer unit 620 is located below the storage space
(C1) of the ice bank 300, and the ice crushing unit 630 is
located in the ice crushing space (C2).

The ice bank 300 is provided with a mode conversion
assembly.

The mode conversion assembly controls the ice pieces
stored in the storage space (C1) of the ice bank 300 to be
directly discharged out through a discharge opening by con-
trolling the size of the transfer hole (el)) of the partition wall
(E) of the ice bank 300. Alternatively, the mode conversion
assembly controls the ice pieces to be discharged out through
the discharge opening by crushing the ice pieces.

More concretely, when the mode conversion assembly
blocks a part of the transfer hole (el), the ice pieces are
crushed by the ice crushing unit 630. However, when the
mode conversion assembly does not block the transfer hole
(el), the ice pieces are not crushed, but are directly discharged
to the discharge opening.

The mode conversion assembly may be implemented in
various manners. As shown in FIGS. 6, 12 and 13, the mode
conversion assembly includes an actuator (insulator) 710
mounted to the base member 100, a ring-shaped portion 720
connected to the actuator 710, a blade guide 730 disposed at
the ice bank 300 for controlling the size of the transfer hole
(el), and a lever unit 740 for connecting the blade guide 730
and the ring-shaped portion 720 to each other.

A through hole 102 having a predetermined size is formed
at one side of the base member 100, and the ring-shaped
portion 720 is located in the through hole 102.
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Preferably, the through hole 102 having the ring-shaped
portion 720 therein is formed at one side of a front surface of
the first protrusion 151 of the right supporting portion 150 of
the base member 100 in a square shape. And, the ring-shaped
portion 720 is located on a rear surface of the base member
100.

A through hole 302 is formed at one side of the right
concaved portion by one step 322 of the second insertion-
support portion 320 of the ice bank 300. And, one side of the
lever unit 740 is protruding from the through hole 302.

When the ice bank 300 is inserted into the base member
100, a part of the lever unit 740 is located in the ring-shaped
portion 720.

In a state that the ice bank 300 has been inserted into the
base member 100, when the actuator 710 is operated, the
ring-shaped portion 720 connected to the actuator 710 is
vertically moved, thereby vertically moving a part of the lever
unit 740 located in the ring-shaped portion 720. As the lever
unit 740 is vertically moved, the blade guide 730 performs an
angular-motion to control the size of the transfer hole (el).
When the blade guide 730 does not block the transfer hole
(el), the ice pieces stored in the storage space (C1) are not
crushed, but are directly discharged to the discharge opening.
However, when the blade guide 730 blocks the transfer hole
(el), theice pieces are crushed by the ice crushing unit 630 to
be discharged to the discharge opening.

The ice bank 300 may be formed as a plurality of compo-
nents are assembled to each other.

As shown in FIG. 14, the ice bank 300 may include a front
bucket 340 that forms a part of a lower surface and a front
surface of the ice bank 300, a window tray 350 coupled to the
front bucket 340 and forming a front surface of the ice bank
300 together with the front bucket 340, a rear bucket 360
coupled to the front bucket 340 and forming an inner space to
store ice pieces together with the window tray 350 and the
front bucket 340, a blade cover 370 coupled to alower portion
of the rear bucket 360 and forming an inner space, and a
bucket cover 380 coupled to the rear bucket 360 for covering
the blade cover 370.

The front bucket 340 includes a front surface portion 341
formed as a rectangular plate is curved to have three surfaces,
and having an opening concavely formed at an upper portion
thereof; and cut portions 304 cut in a predetermined shape at
lower portions of both side surfaces of the front surface por-
tion 341. A curved surface portion 342 is extending from an
inner surface of the front surface portion 341 in a rounded
shape with a predetermined thickness and area. And, a plu-
rality of protrusion ribs are protruding from a lower surface of
the curved surface portion 342 so as to cross each other. The
protrusion ribs 343 of the front bucket 340 constitute a part of
the bottom surface of the ice bank 300. And, a plurality of
coupling portions 344 are formed at the edge of the front
surface portion 341 and on a lower surface of the curved
surface portion 342.

The window tray 350 includes a curved plate portion 351
formed as a plate having a predetermined shape is curved so
as to have three surfaces in correspondence to the front sur-
face portion 341 of the front bucket 340, and a coupling
portion 352 formed at the edge of the curved plate portion 351
and coupled to the front bucket 340. Preferably, the window
tray 350 is formed of a semi-transparent material, and is
provided with a coating film for prevention of corrosion on an
inner surface thereof.

The window tray 350 is coupled to the front bucket 340 so
as to cover a front opening of the front bucket 340.

The rear bucket 360 includes a curved portion 361 curved
so as to have a predetermined inner space; a lower plate
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portion 362 extending from a lower portion of the curved
portion 361 so as to have a predetermined area, and having the
transfer hole (el) and the shaft supporting groove (e2)
therein; and a plurality of coupling portions formed at the
curved portion 361 and the lower plate portion 362. The rear
bucket 360 has a size corresponding to that of the front bucket
340.

The rear bucket 360 is coupled to a rear surface of the front
bucket 340. Here, the transfer hole (e1) of the rear bucket 360
is located in the curved surface portion 342 of the front bucket
340.

The window tray 350, the front bucket 340, and the rear
bucket 360 define the storage space (C1) for storing ice
pieces.

The blade cover 370 includes a rear plate portion 371
having a predetermined area and provided with a through hole
therein, and side portions 372 curvedly extending from both
edges of the rear plate portion 371 so as to have predetermined
areas. A

A mounting portion 373 for mounting the mode conversion
assembly is provided at one of the side portions 372, and a
plurality of coupling portions are coupled to each of the side
portions 372.

Theblade cover 370 is coupled to a rear surface of the lower
plate portion 362 of the rear bucket 360, and the ends of the
side portions 372 come in contact with the rear surface of the
lower plate portion 362. Here, an upper opening of the blade
cover 370 is covered by a lower surface of the curved portion
361 of the rear bucket 360. And, a lower opening of the blade
cover 370 constitutes the discharge opening (A). The blade
cover 370, and the lower plate portion 362 of the rear bucket
360 define an ice crushing space therein.

The bucket cover 380 includes a cover portion 381 formed
in a multi-step so as to have an inner space, and having a
through hole penetratingly formed at the center thereof; a
ring-shaped portion 382 curvedly extending from the edge of
the through hole so as to have a predetermined width; and a
plurality of coupling portions 383 formed at the edge of the
cover portion 381. A lower portion of the cover portion 381 is
opened to serve as a discharge opening.

The bucket cover 380 is coupled to a rear surface of the
lower plate portion 362 of the rear bucket 360. Here, the
ring-shaped portion 382 of the bucket cover 380 becomes
consistent with the through hole of the blade cover 370
coupled to the rear bucket 360. As the lower opening of the
blade cover 370 overlaps a lower opening of the bucket cover
380, a discharge opening is formed.

The front bucket 340, the rear bucket 360, and the bucket
cover 380 define a rear surface of the ice bank 300.

The hooks 305 formed on a rear surface of the ice bank 300
may be provided at the rear bucket 360 or the bucket cover
380.

An ice making system for a refrigerator according to a
second embodiment comprises: a base member; an icemaker
mounted to a front surface of the base member for making ice
pieces; an ice bank horizontally inserted into the base mem-
ber in a detachable manner, for storing the ice pieces made by
the icemaker; and a detachable mounting unit for detachably
mounting the ice bank to the base member.

The ice making system for a refrigerator according to the
second embodiment is implemented by excluding the mode
conversion assembly, the ice crusher assembly, and the driv-
ing unit from the ice making system for a refrigerator accord-
ing to the first embodiment, and its detailed explanation will
be omitted.

The base member, the icemaker, the ice bank, and the
detachable mounting unit of the second embodiment have the
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same configurations as those of the first embodiment, except
that the ice bank is not provided with a ice crushing space and
a discharge opening.

Hereinafter, the operation of the ice making system for a
refrigerator according to the present invention will be
explained.

Firstly, the operation of the ice making system for a refrig-
erator according to the first embodiment of present invention
will be explained.

In a state that the icemaker 200 has been mounted to the
base member 100, the base member 100 is fixedly coupled to
an inner wall of the refrigerator door 90. The base member
100 may be fixedly coupled to the refrigerator body so as to be
located in the freezing chamber. Hereinafter, a case that the
base member 100 is coupled to the refrigerator door 90 will be
explained.

In a state that the base member 100 is fixedly coupled to the
inner wall of the refrigerator door 90, the vertical base portion
110 is disposed in a vertical direction, and a rear surface of the
vertical base portion 110 is disposed to face an inner surface
of the refrigerator door 90. And, the horizontal base portion
120 of the base member 100 is disposed in a horizontal
direction.

Here, the driving unit 400 mounted to the vertical base
portion 110 of the base member 100 is disposed in a horizon-
tal direction of the motor shaft 411.

The pressing members 510 of the detachable mounting unit
500 provided at the base member 100 are protruded out by the
elastic member 520.

In this state, the ice bank 300 for storing ice pieces is
insertion-coupled to the base member 100 in a horizontal
direction.

In order to couple the ice bank 300 to the base member 100,
a lower surface of the ice bank 300 is located on a lower
surface of the first supporting portion 122 of the base member
100, and the ice bank 300 is pushed in a horizontal direction.
Then, while the ice bank 300 performs a sliding motion in a
horizontal direction, the first insertion-support portion 310
and the second insertion-support portion 320 of the ice bank
300 are engaged with the first supporting portion 122 and the
second supporting portion of the base member 100, respec-
tively. As a result, the ice bank 300 is coupled to the base
member 100. As the ice bank 300 performs a sliding motion,
the hooks 305 of the ice bank 300 are locked by the end of the
pressing members 510 of the detachable mounting unit 500
thus to be fixed.

Here, the lever unit 740 of the mode conversion assembly
provided at the ice bank 300 is partially located in the ring-
shaped portion 720, and the second connection unit 640 of the
ice crusher assembly is connected to the first connection unit
420 provided at the base member 100.

In a state that the ice bank 300 has been mounted to the base
member 100, the icemaker 200 starts to make ice pieces. The
ice pieces are made to drop into the ice bank 300, thereby
being stored in the storage space (C1) of the ice bank 300.
Once the ice pieces are filled in the storage space (C1) of the
ice bank 300 by a preset amount, the icemaker 200 stops
making ice pieces, thereby stopping the ice pieces from drop-
ping into the ice bank 300.

When a user is to discharge the ice pieces stored in the
storage space (C1) of the ice bank 300, the driving unit 400 is
operated in a state that the blade guide 730 of the mode
conversion assembly completely opens the transfer hole (el)
of the partition wall. As the driving unit 400 is operated, the
rotation force of the driving unit 400 is transmitted to the
rotation shaft 610 of the ice crushing assembly via the first
connection unit 420 and the second connection unit 640. As
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the rotation shaft 610 is rotated, the ice pieces stored in the
storage space (C1) are transferred by the transfer unit 620 thus
to drop through the transfer hole (e1) and the discharge open-
ing (A) 121.

When the user is to crush the ice pieces stored in the storage
space (C1) of the ice bank 300, the blade guide 730 of the
mode conversion assembly partially blocks the transfer hole
(el) of the partition wall. As the transfer hole (el) is partially
blocked, the ice pieces being transferred to the transfer hole
(el) are crushed by the ice crushing unit 630 of the ice crusher
assembly, thus to drop through the discharge opening (A)
121.

When the user is to utilize the ice pieces stored in the
storage space (C1) of the ice bank 300 by discharging out
them, the user puts his or her both hands into the cut portions
304 disposed at both sides of the ice bank 300. Then, the user
presses the button portion 512 of the pressing members 510 of
the detachable mounting unit 500. As the user presses the
button portion 512 of the pressing members 510, the pressing
members 510 are downwardly moved. At this time, the locked
state of the hooks 305 of the ice bank 300 is released, and the
user pulls the ice bank in a horizontal direction with holding
both side ends of the ice bank 300. As the user pulls the ice
bank 300 in a horizontal direction, the ice bank 300 is sepa-
rated from the base member 100 with horizontally moving.

In order to couple the ice bank 300 to the base member 100,
the ice bank 300 is pushed into the base member 100.

Inthe second embodiment of the present invention, the user
can utilize the ice pieces made by the icemaker 200 and stored
in the storage space (C1) ofthe ice bank 300 by separating the
ice bank 300 from the base member 100. The processes for
coupling or separating the ice bank 300 to/from the base
member 100 are the same as those of the aforementioned
embodiment.

The ice making system for a refrigerator according to the
present invention has the following advantages.

Firstly, the ice bank 300 has only to be horizontally pushed
into the base member 100 for coupling, or horizontally pulled
out of the base member 100 for separation, the processes for
coupling or separating the ice bank 300 to/from the base
member 100 are facilitated.

Secondly, since the ice bank 300 is coupled to or separated
from the base member 100 in a horizontal direction, the ice
pieces stored in the storage space (C1) of the ice bank 300 are
prevented from being discharged out of the ice bank 300. If
the ice bank 300 is inclined when being separated from the
base member 100, the ice pieces stored in the ice bank 300
may be discharged out of the ice bank 300.

Thirdly, processes for fixing or releasing the ice bank 300
to/from the base member 100 are facilitated. For fixation, the
ice bank 300 has only to be pushed into the base member 100
in a sliding manner, thus to be locked to be fixed to the
pressing members 510 of the detachable mounting unit 500.
However, in order to release the fixed state of the ice bank 300
to the base member 100, the pressing members 510 of the
detachable mounting unit 500 are pressed in a vertical direc-
tion.

Fourthly, since the base member 100 and the ice bank 300
are mounted to the refrigerator door, a freezing chamber has
a large space where ice pieces are made. This may enhance a
spatial utilization degree of the freezing chamber.

Fifthly, the first and second insertion-support portions 310
and 320 provided on a rear surface of the ice bank 300 are
engaged with the first supporting portion 122 and the second
supporting portion of the base member 100, thereby stably
coupling the ice bank 300 to the base member 100.
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Sixthly, since a front surface of the ice bank 300 is formed
of'a semi-transparent material, the user can check the amount
of'the ice pieces stored in the storage space of the ice bank 300
with his or her naked eyes. This may enhance the user’s
convenience.

Itwill also be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

The invention claimed is:

1. An ice making system for a refrigerator, comprising:

a base member;

an icemaker mounted on the base member for making ice

pieces;

an ice bank detachably mounted on the base member and

configured to store the ice pieces discharged from the
icemaker; and

a detachable mounting unit for coupling the ice bank to the

base member and separating the ice bank from the base
member,

wherein the base member comprises:

a vertical base portion vertically mounted on an inner
surface of a refrigerator door;

a horizontal base portion horizontally extending from a
lower portion of the vertical base portion;

stepped surfaces formed at both sides of an upper surface
of the horizontal base portion, wherein a guiding
groove is formed between the stepped surfaces to
guide insertion of the ice bank into the base member in
a horizontal direction, and a second through hole is
respectively formed at the stepped surfaces; and

first protrusions vertically extending from at least one
portion of the stepped surfaces, wherein a first
through hole is respectively formed at an upper por-
tion of the first protrusions,

wherein the detachable mounting unit comprises:

hooks protruding from both sides of the ice bank;

guide portions mounted on the upper portion of the first
protrusions to be inserted into the first through holes
s0 as to move upward and downward therein, wherein
the hooks are locked by end portions of the guide
portions protruded out from the first through holes
when the ice bank is coupled to the base member;

button portions mounted on the stepped surfaces to be
inserted into the second through holes so as to move
upward and downward therein, wherein the button
portions are depressed such that the hooks are set free
from the guide portions when the ice bank is separated
from the base member;

pressing members configured to respectively connect
the guide portions and the button portions so as to
move upward and downward in a vertical direction;
and

elastic members mounted on a lower surface of the hori-
zontal base portion, wherein the elastic members are
inserted into insertion holes provided in the button
portions such that the elastic members elastically sup-
port the button portions, the pressing member and the
guide portions to be movable upward and downward
together,

wherein a lower portion of the ice bank keeps in contact

with the stepped surfaces and the guiding groove when
the ice bank is horizontally inserted into the base mem-
ber when the ice bank is coupled to the base member, and
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wherein the lower portion of the ice bank keeps in contact
with the stepped surfaces and the guiding groove when
the ice bank is horizontally withdrawn from the base
member when the ice bank is separated from the base
member.
2. The ice making system for a refrigerator of claim 1,
wherein the end portions of the guide portions are inclinedly
formed to be pressed by the hooks inserted in a horizontal
direction.
3. The ice making system for a refrigerator claim 1,
wherein grooves are formed at both side surfaces of the guide
portions, and guide protrusions are formed at the base mem-
ber in order to guide the vertical movement of the guide
portions.
4. The ice making system of claim 1, wherein cut portions
are penetratingly formed at both edge portions on the rear
surface of the ice bank.
5. An ice bank detachably mounted on a base member
located at a refrigerator door, comprising:
a front bucket including a front surface portion and side
surface portions configured to form a part of a lower
portion of a front surface and side surfaces of the ice
bank, and an opening formed at an upper portion of the
front surface portion and the side surface portions of the
front bucket,
awindow tray including a curved plate portion configured
to be located on the opening of the front bucket, an insert
portion inserted through the opening into an inner sur-
face of the front surface portion and the side surface
portions of the front bucket in order to be coupled to the
front bucket;
arear bucket including a curved portion configured to form
a part of an upper portion of a rear surface and side
surfaces of the ice bank, and a lower plate portion having
athrough hole and extending from a lower portion of the
curved portion, and the rear bucket configured to form a
storage space for storing ice together with the window
tray and the front bucket;
ablade cover coupled to the lower plate portion of the rear
bucket, and configured to form an ice crushing space;
abucket cover coupled to the rear bucket and configured to
cover the blade cover;
atransfer unit disposed in the storage space for transferring
ice from the storage space to the ice crushing space;
a crushing unit disposed in the ice crushing space for selec-
tively crushing ice; and
a rotation shaft rotatably coupled to the ice bank,
wherein the transfer unit and the crushing unit are mounted
to the rotation shaft,
wherein the lower plate portion of the rear bucket is dis-
posed between the front bucket and the blade cover, the
lower plate portion of the rear bucket being inserted into
an inner surface of the side surface portions of the front
bucket to be coupled to the front bucket, and
wherein the blade cover includes:
arear plate portion with a through hole therein, and side
portions extending from both edges of the rear plate
portion toward the rear bucket; and

wherein end portions of the side portions of the blade
cover come in contact with a rear surface of the lower
plate portion of the rear bucket.

6. Theice bank of claim 5, wherein the curved plate portion
is formed of a semi-transparent material.

7. The ice bank of claim 5, wherein the through hole of the
lower plate portion of the rear bucket comprises:

atransfer hole configured to pass ice from the storage space
to the ice crushing space, and
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a shaft supporting groove concavely formed to accommo-
date the rotation shaft and rotatably supporting the rota-
tion shaft.

8. The ice bank of claim 7, wherein the transfer hole and the
shaft supporting groove are connected each other so as to
form a single hole.

9. The ice bank of claim 5, wherein the bucket cover com-
prises:

a cover portion formed in a multi-step, the cover portion
accommodating the blade cover therein and having a
through hole; and

a ring-shaped portion extending from the edge of the
through hole of the cover portion.

10. The ice bank of claim 5, wherein the bucket cover is
coupled to the rear bucket so as to form a part of the rear
surface of the ice bank.

11. The ice bank of claim 10, wherein the rear surface of the
ice bank has concave portions configured to form multi-steps.

12. The ice bank of claim 9, wherein a left side portion on
a left side of a rear surface of the cover portion is concaved
with two steps, and a right side portion on a right side of the
rear surface of the cover portion is concaved with two steps.

13. The ice bank of claim 12, wherein the left side portion
by one step has a depth shallower than that of the right side
portion by one step.

14. The ice bank of claim 12, wherein the cover portion of
the bucket cover includes stepped protrusions respectively
formed at a lower end of the left and right side portions of the
cover portion by one step, and a lower surface connecting the
stepped protrusions.

15. The ice bank of claim 14, wherein the cover portion of
the bucket cover includes a stepped protrusion relatively pro-
truding from both side portions of the cover portion being
respectively concaved by one step,

wherein the stepped protrusion of the cover portion are
configured to protrude the most among rear surfaces of
the cover portion.

16. The ice bank of claim 12, wherein the base member

comprises two protrusions formed at both sides thereof, and
wherein the left and right side portions of the bucket cover
respectively are placed on the two protrusions of the
base member and are supported by the two protrusions.

17. The ice bank of claim 16, wherein the base member
comprises a guide groove horizontally formed at a bottom
surface thereof,

wherein the stepped protrusions and the lower surface of
the cover portion of the bucket cover are slidably
inserted into the guide groove of the base member.

18. The ice bank of claim 16, wherein the base member

comprises:

a first base portion mounted on an inner surface of the
refrigerator door; and

a second base portion extending from the first base portion
toward an inner portion of a refrigerator body,

wherein a left protrusion of the two protrusions of the base
member is located on a left side of a front surface of a
connection portion which the first and second base por-
tions meet each other, and a right protrusion of the two
protrusions is located on a right side of the front surface
of the connection portion,

wherein an upper portion of the left protrusion of the two
protrusions is formed to be stepped with one step in a
height direction thereof,

wherein a side portion and an upper portion of the right
protrusion of the two protrusions are formed to be
respectively stepped with one step in a lateral direction
and the height direction thereof, and
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wherein the left side portion of the bucket cover is detach-
ably coupled to the right protrusion, the right side por-
tion of the bucket cover is detachably coupled to the left
protrusion.

19. The ice bank of claim 5, further comprising:

a driving unit mounted to the base member for rotating the
rotation shaft, the driving unit including a motor,

a first connection unit coupled to a motor shaft of the
motor;

a second connection unit coupled to an end of the rotation
shaft, the second connection unit detachably coupled to
the first connection unit,

wherein the driving unit is mounted to the base member.

20. The ice bank of claim 5, wherein the lower plate portion
of'the rear bucket is disposed between the insert portion of the
window tray and the blade cover.

21. The ice bank of claim 5, wherein the front bucket
comprises a curved surface portion configured to form a
bottom of the ice bank.
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22. The ice bank of claim 7, wherein the front bucket has a
cut portion cut in a part of a rear portion of the side surface
portions thereof.

23. The ice bank of claim 7, wherein one of the side por-
tions of the blade cover includes a mounting portion for
mounting a mode conversion assembly.

24. The ice bank of claim 23, wherein the mode conversion
assembly comprises:

an actuator mounted to the base member;

a ring-shaped portion connected to the actuator and mov-
ing upward and downward;

a lever unit disposed in the ice crushing space, a part of the
lever unit connected in the ring-shaped portion and mov-
ing upward and downward; and

a blade guide connected to another part of the lever unit, the
blade guide performing an angular motion to selectively
block a part of the transfer hole,

wherein, depending on whether the part of the transfer hole
is blocked or not, the ice stored in the storage space are
crushed or not.



